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On the Socio-Economic Implications of Teleprocessing

Preface

The growing merger of ¢omputer and communications tech-

‘nology is revolﬁtionizing the world. If this seems an

overstatement, it is only because we have hardly begun to
uﬁdérstand, and to document, fhe profound economic, social,
cultural and political implications which will accompany,
and be produced by, this marriage of technoiOgies. As
has been noted by Andrieu and Serafini,

4‘The social and economic impact of the infor-

mation revolution could be as profound as that

of the industrial revolution....It touches upon

virtually every aspect of our economic, social,

cultural and political life as a people.

This so-calléd‘"information revolution" has, to date,
received\the greatest attention in the industrialized,
developed nations of the world. These nations have the
most advanced telecommunicationS’network§ and the most-
advanced computers. The teéhnology, in general, has beeh
developed or invented in these countries. Globally the
méjor pioducers and users of computers, teleéommunicatioﬁs

and combined computer/communications technologies are in

these countries. The applications of the new technolgies

- are most obvious and the advantages most apparent in these

countries.
The presumption that COmputer/cdmmunications technology

is primarily of relevance in developed countries, however,

has begun to be quéstibned, First, the technology, by its




very nature, has foétered increased global interdependence.
As Eger notes, | ' | U |

....developments in the computer and teie-

communications industries have permitted

increased communications over longer distances,

at greater speeds, at ever-diminishing costs,

virtually shrinking the globe. (2)

Developing countriés cannoﬁ éfford to ignore the implications
of the technology even if they do choose not to make use of
it themselves. .

Second, there is’a growing awareness of the positive
benefits of telecommunications as an instrument for economic
and social development in devéloping countries. Traditionally,
telecommunications has received little attentidn amongst
development economists and planning persophel. There has been
a tendency to regard telecommunications as the teleﬁhone and
to regard the telephone as a "luxury good" fqr the urban
'eiite.(B) But these assumptions are being questioned as it
is recognized that a) telecommunications is mere than basic
telephone service, i.e., voice messages, and b) that basic
telephone service 1is, itself, of major potential significance

for both economic and social development.(4) Although tele-

communications investment in developing countries is still

subject to major financial, technical, and economic constraints,

more and more developing countries are trying to improve

the quantity and quality of telecommunications services.

In the process more "advanced" applications of telecommunications

such as data transmissions are also being examined.
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Third,‘developing countries seeking to upgfade their
telecommunications infrastructure today have the advantage
of being able to build their system with technology that
can do much more than pxovide voice-message service. - The
developed countries saw their telecommunications.systems go -
through several successive stages of technology. It took
them a relatively long time to get to where they are now.
Along the way, obsoleteftechnblogy, which was kept . |
in the network, often impeded the rate of grdwth of com-
puter/communications-type services. Developing*countries
have lost benefits over time because their telecommunications
networks have reﬁained-underdeveloped or undeveloped. But
they can now build their systems with thé newest technology
and, in hardware terms at least, immediately make possible
what the developed countries took mahyfyears to achieve. As
Arthur Clarke has noted,

The appropriate'teChnology for the developing

world is electronic digital technology. It

brings forms of communication that are cheap and

ideally suited for people who cannot read. It

gives the third world a chance to leapfrog into.

the space age, without investing in the expensive

copper~-wire networks that slow down the indusis)

trialized world's telecommunications advance.

- The computer~communications revclution, then, is of

relevance to developing countries; offers potentially signifi-

‘cant benefits in terms of social and economic development; and,
as telecommunications infrastructure receives increasingly

more emphasis in countries' development plans and incorporates

the most modern technology, the capability for computer/commu-

nications in developing countries will become an.inCreasingly

real possibility.




To sum up, in the words of the MacBride Commission:

Given the obvious importance of the telephone,

many countries appear to have erred in neglect-

ing to build adequate telephone networks.

Unlike the rising costs of some postal services,

the decreasing costs for some newer technologies,

such as the telephone and electronic data trans-

mittal, will undoubtedly force changes in tele-

communications strategies. International and

national development assistance institutions will

have to consider upgrading the low priority

which has hitherto been given to telecommunications

projects. Hence, policy decisions on the develop-

ment and financing of communication services are

today a priority for all governments, professional

communicators, and the public at large. (6)

At the same time as computer/communications technology
and its applications hold out tremendous promise to develop-
ing countries, thefe are also significant problems posed by
the technology for these countries. Fears of "electronic
imperialism" or "electronic colonialism" are heard frequently
in international forums and elsewhere. There is concern
that the industrialized nations will control the global
information order for their own ends as, it is charged} they
previously exploited the material resource base of the
developing.counttieé. This is a very emotion-laden
argument but, within it, there most certainly do lie causes
for real concern. (7) |

If developing countries are to maximize the benefits
realizable from computer/commuhications technology while
minimizing the costs, a great deal more must be known about
the potential benefits and :costs of telecommunications and,
more specifically, the potential benefits and costs of

combined computer/éommunications applications in these countries.




Much can be learned in such an investigation from the éxperience

to date of developed countries as well as the relatively

limited experience to date in developing countries themselves.

This report represents_part of an ITU investigation of

' these questions. It is concerned with the socio-economic

implications of teleprocessing in deveioping countries.
Teleprocessing in the context of'this.réport will be taken
to mean the combined appliéétibn of computer and communications
services.
The report is divided into three separate parts:
1. a litérature review/survey of the deveibp-
ment; and development benefits, of tele-
communicatiops and teleprocessing in develop-
ing countries |
2. a case;study on the dévelopment of tele-
processing in Canada, with emphasis on the
impliﬁations of Canadian expefience for
developing countri‘es,‘ and
3. an outline of a case s£ﬁdy methodology for
subsequent detailed study of the teleprocessing
experience of developing couhtries, togethef
with a list of suitabie countries iﬁ which
these case studies might be carried out.A
This report is not intended to provide any definitive
answers to the questions surrounding the appliéation of tele-
processing in developing ébuntries.- It will; hopefully,

point out the issues and provide a methodo1ogicaI basis for

~ proceeding with more in-depth study.
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"Mali has 5700 telephones with .09 telephones per 100 population.

Part I

‘The Status of Telecommunlcatlons and Teleproce551ng
in Developing Countries:
A Survey Based on the Literature

As of January 1, 1979, close to 75% of the world's
telephones were in North Amerioa,vEurope, and the U.S.S.R.(l)
As of January 1978, there was less than 1 telephone per
100 popnlation amongst Subsaharan African‘conntries, on
average.(z) For the same period; the United States and
Switzerland had more than 70 telephones per 100 population,
Canada and Sweden had more than 60, and developed countries,
as a Whole, had en average well over 30 telephones per

100 population.(3)

Obviously there is an extreme gap’in.the
availability of telephone service between deQeloped and
developlng nations.

There are equally major gaps in the 1eve1 of telephone

availability and the level of telephone-penetratlon amongst .

‘deVeloping countries. In Africa, for example, Zimbabwe has

208,000 telephones with 3 telephones per 100 population while

(4)

Zimbabwe's penetration-or~£e1ephone density is thus 33 times
that of Mali. In Latln America there are less than 5 phones
per 100 population ‘at the same time as 63% of all’ phones are
in just three countries, Brazi1,~Argentina, and Mexico.( )

These figures are illustrative not only of wide disparities

in the availability and accesibility of basic telephone service,




but, by extension, of all telecommunications services.

The gaps l:etween developed and developing countries are,

in fact, greater for other terminal equipment (e.g., computer’

terminals) than for telephone sets.
At the same time, within most developing countries
there is a pronounced gap in telephone penetration ratios

(6)

between urban and rural areas. A strong case can be

made for improved service in rural areas as an instrument

(7). Improved links

for social and economic development.
between rural and urban areas are especially important
in this regard. Inter~urban truhking facilities, which
permit telecommunications transactions of various kinds
between major urban centres, typically do exist and there
are usually links with internatiohal trunking facilities,
at least from the capital city. f
An important point to stress in thié discussion is
that quantity of service is only one part of the equation,
the other being gquality and range of service. Existing
plént'in many devéloping countries is of a technological
vintage and qualityvthat makes'computer flows, i.e., data
flows, impossible. Moreover, it is rXrequently the case
that the telecommunications system is subject to frequent
breakdowns, interruptions of service, noise of static
interference and congestion problems. These problems
are serious ones for voice telephohy andAhave majbr‘

implications for subscribers' willingness to use the
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telephoné. For data tranSmissions, however, they arevnOt \
tolerable at all. | |

The relative state of a country'svtelecommunidations
development has been shown to be highly correlated with
the country's relative level of economic development.(e)
It is not cleér, however, what such a dorrelation proves.
Certainly, the correlation resulté, in themselves, do not
prove that there is a causal relationship between telecommuni-
cations developmént and<economi¢ development nor, if there
is a causal relationship, in which direction it flows. The
results simply confirm that a cduntry's relative level of
economic development and relative level of telephone develop-
ment have.historicallylgone together. |

Some observers have maintained‘that a reliable, éood
quality telecommunications system is a necessary requirement for
economic Qrowth.(g) This assertioh, however, has yet to be
proven in a definitive quantified way. If it is true, this
still does not mean that telecommuhiCations investment (and
ﬁsé)~is a pfécondiﬁion to growth.

:If we distinéuish three broad‘caﬁégories of countries,
low=income, middle-inéome, ahd high—iﬁcome (deﬁélopéd), it
would appear that the ability to benefit from the provisioh
6f‘telecommunications.services is likely to be greatest for
the second and third categories. 1In other words, the

. low-income countries, because their telecommunications

infrastructure is so poorly developed and because the
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majority of citizens are outside the modern sectors of-
the economy, may be badly positioned to realize significant
benefits from télecommunications. There is, however, a
certain circularity in this argument: telecommunications
can't help if it isn't there or if most citizens are not
positioned to use it for economic gain but, if it was there,
it could be used and iticould assist in various ways in
leading more citizens into the modern sector or :in
modernizing parts of the traditional sector.‘lo)
If low-income countries can break out of this "chicken
and egg" situation, they could find that telecommunications
is of major benefit. But the.problem is more'complex,than
this. Law—income countries often lack the financial capability
to undertake major investments in telecommunications,
expecially when the priority of the telecommunications
sector is contrasted with the.priority of meeting such basic
needs'as health care, fobd, housing, éducation; etc. Again
there is a circularity in the argument: such needs as-
food, housing, and medical care do not allow for major
investments in telecommunications at the same time as
telecommunications, if present, could/assist greatly in-
improving thé productiﬁity and/or cutting costs in all of these

(11)

sectors. What is needed for the low-income countries is

assistance for the telecommunications sector from donor-country
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aid agencies and international aid and lending institutions.
These bodies have, however, traditionally placed a relatively
1ow priority on telecommunications projects in developing
countries. The World Bank, for example, has directed only
3% of all loans between 1960 and 1980 into telecommunications
progects.‘lz)
~ As the MacBride Commission notes:
Aid for development of communications is still
not regarded as a priority matter.... In recent ,
years the importance of communications for develop-
ment has been constantly stressed both at the.
political and technical levels... Nevertheless, ,
this recognition has not been reflected in assist-
‘ance to communication proiects... There has been
no substantial progress.
Middle-income developing countries are much better
positioned to take advantage of the development benefits of

improved telecommunications.; Industrializing nations such

as Formosa or Korea are typified by a highly concentrated

industrial structure supported by a dense- network of small

scale subcontracting establishments. These nations are

'highly integrated into the world economy, creating a substantial

demand for timely and accurate information abOut»distant.
economic events. Extensions of the network may, in addition,
assist in national market integration and production coordination
among smallescaie independent firms. ‘In other words, where

an interdependent market economy is already‘established,

telecommunications can more readily expand this interdependence

- and its concomitant benefits in terms of growth. - Where

elecommunications penetration is high enough that its use
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is normal or commonplace’for more than a select‘minority

(the urban, business/government elité in 1ow?in¢ome countries),
then its impact as an agent for social change may be appreci-
(14) With a sufficiently high penetration ratio that
one can depend on using a telecommunications network to gain
access to most potential contacts, the use of telecommuni- .

(15)

cations will have a high value. Middle—income developihg

couhtries are advantageously positioned relative to these
criteria.(ls) |
Most of the preceding discussion relates to telecommuni-

cations in general and to basic telephone service in particular.
Because penetration rates are as low as they are in developing ‘
countries; because the quality of basic servicé is so poor
relative to the average gquality of service in developed
countries; and because access is so often biased towérds
a select, urban minority, the literature has typically‘been
more concerned with the benefits of extending/improving basic
voice-service telephony than with more "sophisticated"
teleprocessing applications. Two points should, however,
"be made:
1. Teleprocessing represents a different .

class of telecommunications service than

voice~service but this does not alter

the basic benefits which can be realized;

To the extent. that a'diffefent class of

‘service is added, the aggregate'benefits

of the total telecommunications network

will increase.




13

2. Teleprocessing’applications'may specificélly

increase the benefits of telecommunications

by:
a).

b)

c)

' substituting teleprocessing for

generating new information flows(17)

voice-telephony or other modes of

information-transfer, i.e., providing

~a more efficient means for conveying

existing information flows(lg)

and
augmenting or deepening the content

of existing information flows. (19)

Teleprocessing may also present more problems for

developing countries than voice telephone service. More

specifically, teleprocessing

a)

is an even more capital-intensive
technology than basic telephony,

while developing countries are, on

. average, relatively labour-intensive

b)

requires much higher skillé from users,
which may pose problems for developiﬁg
éountries given their scércity of high1y
trained personnel and their relatively'.

high levels of illiteracy(zo)




able.

c)

d)

(21)

raises issues of national sovereignty
and |

presents greater foreign exchange
?roblems, since not only is there little
manufacture‘of telephone equipment in
developing countries to bégin with but

the very sophisticated equipment required

by teleprocessing (including the computer(s))
is both more costly and even less likely

to be manufactured locally.(zz)

The implications of these problems could be consider-
For example, as Sesay points out,

Telecommunication programmes in developing
countries depend substantially on foreign

technology, since only a few countries can
afford telecommunications manufacturing

- facilities. They also depend on foreign help

extremely low, technology which is highly capital-intensive,

for planning, senior personnel for key posts,
the supply of basic equipment, installation and
maintenance. ' '

In countries where labour utilization rates are already

import-intensive and dependent on expatriate personnel may

14

have significant social costs. If this problem is found with

basic telephone service, as Sesay argues abové, it will be

even more pronounced for teleprocessing.

Moreover, there is

a much greater level of training/expertise required of users

with teleprocessing systems as distinct from basic telephone

systems.

One of the advantages of telephone service which

is often cited is that it is an oral communication medium,
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‘ which makes it compatible with the oral tradition of the

“culture of many developing couhtry‘societies and provides

a way of bypassing the obstacle to written forms of-

(24)v Teléproceésing,

communication posed by illiteracy.
however, does not necessarily have this advantage. In
certain forms, videotex for example, it may be very |
usér-friendly.(zs) But in general it requires specially-
trained operators/programmers. At the very 1east,‘the
alphanumeric character set of.computer‘language moves away

from the oral trait of voice télephone service and electronic

‘broadcast services.

While the skilled labour requirements (technicians,.

- . programmers, etc.) of teleprocessing may be a problem,

teleprocessing applications may offer significant relief

to the dévelopment constraint imposed by skilled manpower
1imitatibns in other sectors of the economy. Thé’greatest
economic advantége of teleprocessing (and telecommunicétions
in general) is the increased productivity which it allows.

This pfoductivity effect operates not only.atAa macro-level

but at a micro-level. Indeed the macro—level‘impact on productivity»

is the sum of the micro-level effects. Developing countries

face shortages of skilled professiénals and seqior administrators

- in all sectors. Teacher, doctors, lawyers, planners, accountants,

economists, engineers, managers, as well as computer scientists
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and computer technicians, are all in short supply;gzs)

“This - -
constraint places severe limits on the absorptive capacity
of government ministries, government agencies, paré-statal‘
bodies, and private business operations. It impedes{the
delivery of universal minimum levels of health care and
education. It is often a central factor in the success or
failure of major development pProjects. |
‘Telepr0cessing offers tremendous gains in the pfodﬁctivity
of these scarce personnel. First, it permits many "routine"
functions to be handed over‘to the computer, thus giving senior
‘ personnel more time for decision-making, policy determinatibn,
problem—soiving, etc. Second, it permits much mOre efﬁicient
control, with considerable savings in personnel time, in
monitofing_of decentralized operations; telecommunications
provides a substitute for time—consuming travel.(27) Third,
it can augment the real or effective stock of professionals
by providing multi-point access to them; in the health sector,
for example, telemedicine networks allow é relatively small
number of doctors located in a regional centre to "service"
a wide network of clinics which, themselves, are staffed by

(28)

para-medics. Fourth, these professionals and managers

can make. 'direct use of teleprocessing to improve their efficiency;

computer—-aided-instruction in the education field, for example,
can potentially increase teachers' productivity/efficiency
quite significantly.(zg)

Through all of this discussion it is important to realize

that the essential service, and the source of resulting benefits, |

of teleprocessing is delivery of information, efficiently,
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quickly and iﬁ_large guantities. We know relatively littie

about the role of information in the economy and society.(30)

- This is because the traditional focus'of economics and
l\$b¢iblogy has been on man and the physical environment, on

material wéll-being. Information, however, is dlearly an

essential input in the prodtction process for all sectors,
not just those industries which directiy produce information

services. This is now being increasingly realized, in part,

because teleprocessing technology and applications have caused

information to be more clearly recognized as a good and as a

factor of produétion. To guote Eger,

We have become increasingly dependent upon these
various forms of information for the growth and
health of the economy, the smooth functioning of
institutions, and the quality of our individual
lives. In simple terms, information has become

a marketable, transferable, exportable commodity--a
commodity for production, sale, and consumption with
which more and more of us are engaged every day.

In many cases, however, the motivation which seems to be

" propelling government interest in information goods and services

is one of fear rather than optimism. The fears are not unwarranted.
We have already noted some of the:problems for developing countries,
namely: | |
' 1. increased'dependencé on foreign technologQ
2. increased depéndence on foreign personnel
3. the disadvantages of a capitaléintensive
itechnology in labour~abundant economies
4. foreign exchange problems owing to thé high

import intensity of the system hardware




5. fears of encroachment on national sovereignty,
of a new "electronic imperialism".
To this list of items we have already.mentioned we might now
add:
6. fear of job displacement effect
7. fear over possible invasion of privacy
(either of individuals or collectivities)
8. increased vulnerability from dependence.
on external (to the country) souﬁces'-
of.infofmation and information storage
9. the erosion of national boundaries by
global communications networks
10. balance of payments problems resulting
from payment for imported computing
serﬁices | |
11. reduced autonomy fof branch plant/subsidiaries
of multinational corporations and reduced
ability to police the financial accouﬁts
of such companies, since these need no longer
be kept in the country in which the business
is located
12. reduced profits for PTT's owing to the greater
‘use of ieased lines, independent satellite-based
systems, and other privately owned transmission’-
systemé.(32)
This is a formidable list. Some of the problems may be

greatly overestimated, but they.are all legitimate from the

18
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vantage point of the countries involved. It is‘not only the

‘developing countries Whoihave these concerns. Most developed

~ countries are, in faét; debating these matters far more than

most.developing:canntﬁies;(33) Iﬁdeed, the way in which

- developed countries seem to be acting to insulate their own

economies/societies/cultures‘while trying Eo maintain un-
restricted,access‘to the markets of develdping\countries is
pPerhaps one of the principal_reasons for concern by devéloping
countries. - | = |

Although the potential @roblems.posad by teleproéessing
are important, it must be remembered that there are also

benefits to be realized from teléproceésing'applications.’

It is very important that concerns over possible abuses of

teleprocessing be addressed and that such abuses be minimized.

Countries should not, however, impose such severe restrictions

thatnthe benefits of teleprocessing are unnecessarily lost
or foregoﬁe in the'process. The optimal pqlicy is one which,
simultaneously, seeks to maximize benefits and to minimize
costs. |

This,report has alreadf noted many of the benefits, actual
or potential, ofifeleprocessing applications in developing

countries. Few specific examples have been cited, partly

-because the literature detailing,applicationsiin developing

countries is very sparce; partly becauseitheAlevei of develope

. ment of the telecommunications infrastructure is s0 relatively

low that the actual applications to date are relatively
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inconsequential whén considered against the pqtential
applications which would be possible with a'fuily—developed,
appropriétely‘designed national telecpmmunications,network;'
" and partly because the use of compﬁters is stilllrelatively
low.

As of 1977, according to estimates made by the’MééBride’
Commission, 95% of the world's computer installatioﬁs (expréssed
in value ferms) were located in the industrialized countries;

only 5% Were found ih developing countries.(34)

These figures
do not neceSsarily represent the proportional use of computers
between the two groupings since develoéing countries can,
and do, make use of computer installations outside their own
boundaries. The figures are; however, illustrative of the”
extreme imbalance in computer resources and computer use
between developed and developing nations.

Within the developing country group, there are, .

nonetheless, many examples to be found of teleprocéssing

applications. A partial listing of these includes such areas
(35) (36)
14

(38)

commodity markets » meteorological

as: banking

'forecasting(37), distance-education

(40)

inventory systems , land use planaing

exploration(42), health care(43)

(45)

, transportation
(41)

(39)

, lmining

(44)

, environmental planning ,

0il pipeline management(46), and so on.

forest management
The principal users:in these cases are governments and large
' corporations, the latter very often being subsidiaries of

multinational corporations.
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A number of individual countries also stand out in

terms of their:relative use of computers and/or tele-

processing applications. Taiwan, which has a'ﬁéry high
level of telecommunications development, has a well developed

group of data communications users.(47)

The telecommunications
administration currently is proceeding with the plahned.
introduction of a packet switcﬁed data network in 1982,
including a dial-up capability, to replace the preéent system
for data service which is provided mainly by tie.lines.(48)
The Philippines has experienced a.large increasé in
demand for data transmission ichannels over the last several

(49) But the telecommunications administration has

years.
been unable to adequately respond to this increase in demand
because of "lack of proper data transmiésion circﬁiﬁs which
can be switched between the central~com§uter and thé remote

data terminals."(so)

To’resplve this problem the Philippines
is setting up a “Switched Digital Data Communications Network."
Initial service will be provided in Manila, followed by

two éther urban centers. In the longer run, a full national

network is planned.(Sl)

The major customers gxpected to
make use of the data network ihclude "banks; industrial
companies with dispersé operation; government departments
and defense; universities and research institutes; hospitals;
airlines and shipping companies; hotel and tfavel-industry;

Eand] retail companies."(sz)
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In Venezuela, the market for computers has been grow-.

ing at an annual tate of 27%.(53)

In 1977, Venezuela had
- 600 "large" central processing units installed. Of these
65% were used by private firms and 35% by govefﬁment. The
banking and petroleum sectors of the economy are_particularly
important private sector users.(54) |

In séveral other Latin American countries, notably,
Argentina, Brazil, Chile, Colombia, and Mexico, (in addition
to Venezuela), major expansion of telecommunications  services,
including data transmission services, 1s underway or planned.
Electronic data processing is regarded, for all of these
éountries, as being "at the threshold of expansion.“(se)

There is a great deal of emphasis currently being piaced
on telecommunications development in many other deveioping
countries. In many cases, this invdlves an upgradingvof
exisﬁing facilities along with an extension of service to
new areas. The hardware technology being used in these.new
facilities‘will, typically, provide greatly-impfoved data‘
transmission capability. Thus, even where the demand for
data transmission services has not yet grown significantly,
an improved capability for data transmission will be available
when and if the demand doeé emerge. In many instances, as
illustrated by some of the above examples, the demand for
data transmission services is already present and has been

important to the decision on upgrading and equipment choice.

There are many examples of developing countries which

(55)
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are_pursuing‘major telecommuhicationsvexpansion programmes
which wi;l_provide a greatly enhancea data transmission
capability. To name just a few of these, in addition to
those already noted: Saudi Arabla is in the mldst of a
massive expans}on/upgradlng of service, which will result

in Saudi Arabia hav1ng one of the most advanced, modern
(57)

- telecommunications systems in the world ; India is soon

due to bégin service of a national satellite Service(ss)

" ahd is evolving a plan for a public data network(sg); Mexico

is involved in a major expansion programme, in conjunction
with an effort to develop a greater equipment manufacturing

(60)

capability ; and Indonesia has already introduced a

domestic satellite sefvice(Gl).

~Although fhene is a growing inte:est in public»access
data hetworks, as shown by some of‘the'examples noted earlier,
most teleprocessing'systeﬁs'in'devéloping countries are
privately operated; Leésed, dedicated line facilitiés or
channel capacity may be dbtained from PTT's but there are,

in general, no public access data networks.(sz)

The quality
of the voice-grade public switched network is often not good
enough for data applications. This is significant'for
several reasons:

1. without public access networks and computer
time-sharing arrangements teleprocessing
‘applications in developing countries will
“remain in the hands of large institutions
(government, multinationals, banks,.etc.f;
the technology will not be diffused
throughout the economy, thereby losing
the benefits potentially reélizable'by

medium/smail-sized institutions,
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leased lines which are priced on the basis
of cost generate proportionately less revenue
for PTT's than fegular'telephone service
which is priced on a volume-sensitive or
value-sensitive basis. If public data
networks replaced leased lines or if the
latter were priced on a volume-sensitive
basis versus a cost-based flat fee, PTT's
would gain considerable revenue. PTT's
have clearly recognized this fact,(63)

Leased, private lines restrict the range

of possible contacts which can be made.

While this may be of little importance to
individual neﬁworks/users, it may be of

major significance for the country at large.
The total network becomes fragmehted and the
exchange of information takes place only

within closed pre-defined channels.

Following particularly from 3., leased lines
which leave such imﬁortant information channelé
in the hands of a select few create the pbssi-
bility of an "information elite". While it

is not clear that this is necessarily bad,

it does contradict certain egalitarién principles

which most governments at least nominally support.

Public networks would, potentially, make it

easier to control external (to the country) -




data transmissions,~botﬁ incoming and
A‘outgoing traffic. . |

‘A strong case can be madeAfor pfovisioning éublic access
networks in 6rder tb maximize the range of teleprocessing
applications and the range of teleprocessing~users. Leased
lines do siphon-offva significant portion of~the‘revenue base
otherwise available.to such systems and could forestall the
introduction of public‘networks.‘ On\the cher hand, private

institutions must obviously be concerned with the availability

of transmission lines when needed, and with the integrity of

the lines, both in technical terms and in terms of

confidentiality/privacy concerns. The quality of service and

‘the maintenance record of PTT's in developing countries, on

average, is not particularly reassuring to these concerns.

' Perhaps one of the greatest causes of concern over tele-

processing on the part of developing countries is the relatively

high use of such networks by multinational or transnational

corporations. For these companies, teleprocessing makes it

possible to maintain all records of the subsidiary in a computer

inétaliation oufside the country without interfering with the
subSidiary's own access to the records. This creates the
possibility of evading country regulations regarding taxes,
tradeiielationships, local suppiiers, trade contfols, foreign
exchange controls, etc.

There can be no question that multinational corporations

gain tremendous benefits from setting up teleprocessing networks

amongst their various offices in various countries. The .
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question is whether national sovereignty is eroded in the
process and how to keep this from happening without losing
the economic benefits of teleprocessing. As Cundiff‘has‘noted,

Major multinational companies increasingly rely
on computer communications as a form of "nervous
system" for the coordination of functions in the
- corporate body... the uninterrupted movement of
corporate data and the freedom to process data
where it best serves the company are of key
importance to corporate performance... Inter-
national conflicts will most surely increase as
more and more nations undertake to build barriers
to the free flow of computer data... It is the
developed world which has built the technological
infrastructure of sufficient strength to become
self-reliant in computer communications in the
1980's. With the exception of countries such
as Saudi Arabia, soon to be the first nation with
all~computerized telephony, most of the Middle
Eastern, Asian, and African countries are at the
mercy of the developed natiozf_to transfer computer
communications ’cechnology.(6

To this may be added the following statement by Crawford,

It is essential that international accommodations -
be sought that will provide reasonable satisfaction
for national information interests. Such accommo-
dations must not inhibit the application and
development of computer communications technology.
Computer communications technology should be viewed
as today's most dynamic and effective factor of
production and be fully recognized for its contri-
butions to improvements in EhT welfare and
_well-being of all nations. (63 :

The above statement by Cundiff draws attention to an
important distinction that must be made between content and

(66) Several of thé problems posed by teleprocessing

hardwaré.
nétworks‘are'related to hardware: the need;for skilled

operators; the high capital-intensity of the technologYF the
high import-intensity of the technology; the implications of

leased lines for the revenue base of the,PTT; and the increased

‘-w - -

i
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"dependence on forelgn technology. On the other hand,

several of the problems posed by teleproce551ng networks
are related to‘content, to the information which is -

conveyed: increased centralization of records and manage-

" ment by multinational corporations; job displacement effects;

balance of payments impact of imported computing services;
the erosion of national boundaries; privacy concerns; and
access concerns. These categorizations are not absolute but

do stand up as an approximation.(67)

‘What they suggest is
that, if there are two classes or types of problem, then,
perhaps, there are two classes or types of solutions which

must be sought. The hardware class of problems are, in

general, the same problems as are posed by a great many goods

1mported by developlng countries. They are not unique, in’

general, to teleproce551ng. In the long term, they are
surmountable, if the resource cost involved in 1mp1ement1ng
solutions warrants such actlon. Local manpower can be trained;
domestic manufacturiné can be undertaken; and overall growth
will generate eﬁployment. To the extent that it is not
economically viable‘to pursue sﬁch strategies as local equip-

ment manufacture, the essential question will be whether the

~ benefits of usingAthe technology outweigh the costs as they

are.

‘On the other side, the content problems are really quite

' ‘@ifferent. In a different sense than for the hardware problemn, .

. they are also not unique to teleprocessing, per se. Ail of
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the questions relating to external data flows, for example,

are really questions relating to‘the net benefits of mulfi—.
nationals. What must be realized is that teleprocessing
applications are used by multinationals bedause it makes

the production and conveyance of information cheaper and
easier; it does not, however, create the information reqﬁire-
ment and it is not the only means of donveying the information.
This is not meant to impiy that teleprbcessing does no£ alter
'corpdrate structure and managemeﬁt practices. What it does
imply is that the issue for countries to decide is the.
desirability of multinaﬁional corporationé (in general or

on a case-by-case basis) rather than just the desirability of"
teleprocessing by multinationals. 1In similar fashion, it is
not clear that‘fhe vulnerability thdh ariSeé from”deéendenée
on external sources of information or data base storage outside

of a country is any different than the vulnerability which

comes from dependence on external sources of food or land ship-'

ments of goods which pass through other countries.

To solve the problems presented by.teleprocessing by

excessive restrictions on teleprocessing itself would be rather

like killing the messenger who brought bad news. Teleprocessing

has made information a global'commodity of major prominence

and information services a major trade item. Because irnformation

has, historically, not been viewed in these terms,'the problems
are viewed as unique and attention is too narrowly focussed on
the technology. What is required is an understanding of infor-

mation as a commodity and the specification of the appropriate

(68)
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property rights which éqcompany_it. Efficiency must be

traded-off against a country's social/ethical values when these

~conflict, in order to reach agreement on the property rights

specification.
This discussion is not unique to developing countries,

as has been previously noted. But, in many respects, the

- stakes are much highéer for developing countries. The costs

are potentially higher but so are the benefits. To the extent
that "information is power", the developing countries cannot
afford to forego the technology. At a more specific level,
teleproceséingcxu1offer significant benefits for economic and
social development goals of developing countriés. It is perhaps
appropriate to offer a review of. these benefits by way of
conclusion to this section.
l. Teleprocessing may improve the efficiency,

i.e., the producfiﬁity, of other factors

of prodﬁction, through providing greater

flexibility in £he siting of_firﬁs,within

a country which are not otherwise "tied"

to a particular locatiOn(Gg); through improved

use of relatively scarce labour sub-groups,

most particularly hi§hly skilled profes-.’

sionals and manégement pérsOnnel(jo);
through improved perférmance of other
infrastructure-COmponents such as transport’

services and power utilities‘’); ana




30

through improved rates of capital
utilization as a result of more

efficient planning of the production

‘cycle owing to improved information

flows.(72)

Teleprocessing may expand the efféctive
market area of business firms, giving

rise to more efficient plant sizes and
economies of scale, through allowing more
efficient, quickér, and higher voiume
information flows between regional
offices/representatives and head-office
management; improved inventory control
systems; improved ordering of spare parts
(where this is applicable), and, in general,
imﬁroved responsiveness to all customer
needs.(73) |
Teleprocessing may reduce the cost of
information-transfers for business firms.
This effect, to be realized, may depend on
the scale of information flows undertaken,
although this is not necessarily the case. (74
Teleprocessing may enable significant
reductions in inventory holdings by permitting
a centfalization_of inventories through the
establishment of an automatic data processing
link between all saies locations and a central

inventory depot versus maintenance of a multi-

depot inventory system. For medium-and
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smallQSized firms, the ability to realize

this benefit may depend on the'availability

of a public-access network with computer
time-sharing; otherwise, the computer and
communications costs of a totally
self~owned/leased system ére likély to out-
weigh the cost savings which can be realized.(75)
Teleprocessing may permit sigﬁificant improve-
menf in the delivery of government services;

in the profitébility of government-run

enterprise; in the efficiency of senior govern-

meht.persoﬁnel; in the level and ease of
information exchange by different levels of"
government in the same country: for certain
types of teleprocessing, in the delivery of
information to citizens(gs);vand, where‘otherf
wise desired, in the decentralization of govern-
ment offices. Of particulér»noté'regarding
improved delivery of government serviqes are
telemedicine and disfance—education ﬁppli—
cations of.teleprocessing in'the health-care

and education sectors respecti¢e1y4(77)

Teleprocessing may‘improve the performancé

of security—related agencies through, for

‘example, remote sensing applications for

.monitoring of‘weather, natural disaster

warnings, forest fires, etc.(78?
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Teleprocessing may promote social develop-

ment indirectly as a spin-off of the economic

benefits noted above and directly, through
its use in delivering health-care and
education services and in promoting inter-
community interaction, especially the
exchange of information by 1ocai governments.
Of particular relevance is the impact téle-
processing can have on the decentralization
of economic activities in both the private
and public sectors by either creating a
necessary condition for firms to expand their
operations in certain areas or making it more
cost-effective and hence feasible for govern—.
ments to induce such decentralization. One
of the major problems of many developing
countries is severe urban congestion,
especially in capital cities, with its
attendant problems of high urban uhemployment,
housing shortages, sanitary/health éroblems,

atc. Planned decentralization out of the

capital of private enterprise and public

sector offices is desirable,  to stem and,

ideally, reverse the rural-urban migration

which has created and continues to add to this

urban congestion problem.(go)

(79)
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In general, it is very important to realize that. the

potential overall benefits of teleprocessing are not simply

the sum of expected privete benefits of users. The indirect

benefits noted in the above list mey be extremely important.

- It is these benefits which must be,investigated and emphasized

as developing countries consider the relative merits of
inﬁroducing teleprocessing networks and applications. As
Blackman has noted,

It is not the telecommunications system that
makes the contribution to economic growth;
rather it is the utilization of the system
by sectors _contributing to Gross Domestic
Product.
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PART II

The Status of'Teleprocessing'ih Canada

Introdﬁction

Teleprocessing may be defined as data processing
where the input and/or output devices are in a different
location than the computer or central processing unit.

More generally, itvmay be defined as the combined use or

application of computer and telecommunications services.

' As such it encompasses a wide variety of services, ranging

from conventional data transmissions to remote sensing to

videotex service. Not all of these possible applications

‘are to be found in every country, atfall or in the same

degree. Between cquntries there may‘beimarkea differences

in the institutional structures which have been set up to
provide teleprocéssing services and in the hardware and
hardware configuration used for teleprocessing applications.
The teleprocessing experience of each country, thus,
typically has certain‘unique characteristics (or combinations
of characteristics). The study of individual country
e#periences with teleprocessing may, therefore, be of great
valﬁe-to others who are seeking alternative ways of structur-
ing(teleprocessing services and their delivery, exploring
alternative hardware bptioné, or seeking a better understand-
ihg of the impact/implications of felebrocessing. This

section examines aspects of the teleprocessing experience
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of Canada, with particular emphasié on the relevance of
the Canadian experience to date for developing nations.

The Canadian Political/Economic Framework:

Canada is a federal state, made up of ten‘provinges‘
and two territories. There is & :federal or national .level
of government and a prqvindial levélyof government in each
~ province. The respective powers and responsibilities of
each level of government afe_defined by the constitution,
as interpreted by the courts over time. The two territories
are administered under federal jurisdiction.

The system of government in Canada is that of a
parliamentary democracy. The official head-of-state is the
British monarch whose day-to-~day role is carried,out by
the Governor-General of Canada at the federal level of
government and ten Lieutenant-Governors, one in each of
the p;ovinées. Each of the provinces has an élected
legislative body, as aoes the federal government, which
also has an uéper’house, called the Senaté, whose members
are appointed.

The economy of Canada is best described as a "mixed“.
economy. It is predominately a market type system but
government plays a substantial role through legislative
curbs on private market practices, direct regulation of
certain industries (including most of the telecommﬁnications
sector) and direct ownership. This is the case at both

the federal and provincial levels of government.
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Historically, Canada's economy has been oriented

towards the export‘of primary products; Primary products

\

‘are still a central focus of Canadian economic aétivity.

Secondary manufacturing, historically and at>preSent;
has been mainly domestic market oriented. The service
sector of the economy has been the fastest growing sector,
in terms of employment, since the 1920'5, and this trend
has accelerated in the last two decades, particﬁlarly in
so-called "information occupations".(;)

)Canada is a very open economy, with imports and exports
both, on average, well o§er 30% of GNP. Canada élso has a

very high proportion of foreign investment/ownership in

all sectors of the economy and especially in the sécondary

‘manufacturing sector. Canada's major trading partner is

the United States, which is also the principal source of

foreign investment and foreign ownership in Canada.

Over the 1970's,-the Canadian economy, on average,
did not perform that weil. Real growth rates were relatively
low, compared to‘the postéwar‘period as a whole, and much
of the decade was mafked by; the occurrence of simultaneous

recession and inflation. Althoﬁgh Canada is an oil-producing

nation, the global increase in oil prices which began in

1973 seriously affected the performance of the economy in

the 1970's. Because the eastern pontidn of Canada does

not have access to Canadian oil produced in the western

portion of the country, which is where most of the piesent
producing reserves are located, Eastern Canada is a large

oil importer.




New discoveries of offshore o0il and natural gas“on the
Atlantic CoaSt promise a longer term solution but these
fields are unlikely to be in prdduction for several yeérs.
Despite the economic problems of the past decade,
Canada's economy is relatively strong and prospects‘for the
future are promising. The vast resource-rich, northern
areaé of the country still remain to be developed and
the technology now exists to make this possible. Similarly,
ocean resource development is becoming an,increésingly
real possibility. Government policy is placing an increas-
ing emphasis on support for "high-technology" industries,
in part in order to encourage a higher level of manufacturing
exports. This policy is producing some favourable results
in selected industries, among which are the computer/tele- -

communications industries.

The telecommunications Infrastructure

Canada has a highly advanced telecommunications system.
The carrier system is a curious mixture of provincial and
national companies, private and public ownership, provincial
- and federal regulation. Although'there are'stili over 300
télephone companies in'Canada, most of these are very small
and there has been a pronounced increase in concentration
over the last sixty years.(z) In 1921, there were 2,365

(3)

telephone systems in Canada. Today, although there are

over 300 companies, nine companies provide most of the basic

(4)

telephone service in the country. Tn addition, Telesat

Canada operates Canada's domestic satellite programme, CN/CP

Telecommunications operates a national telegraph/telex/data

1=
1=

-t
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transmission network, and Teleglobe handles international

services outside of North America. The nine major telephone’

‘carriers plus Telesat comprise the Trans—Canada Telephone

-8ystem, a voluntary organization‘which administers inter-

provincial services.

Both TCTS and CN/CP Telecommunications operate digital

(5)

packet-switched networks for data transmissions. In

fact, in 1973, Canada established the world's first digital

-data transmission sYstem, followéd in 1976 by a packet-switched

network. As Collins notes, "This [packet-switchingl was to
data communications, what the telephone network was to
voice: a basic route connécting many users to many COmputers...

The introduction of digital packet-switched networks
in Canada allowed maximum use to be made of an innovation
first perfécted in 1963 in the computer field: the time-sharing
computer. As noted by Beere:

This ability of one computer to share its

time with many input-output devices scattered

“throughout the U.S. or even the world, was

an event of extreme importance to industry.

The giant computer facility was within reach

of the small businessman, who up to that

time could not afford an installation of

that magnitude. :

Many large users, of course, utilize dedicated lines,
which are generally leased from the common carriers. The
packet-switched network together with time-sharing computers,

however, helped put teleprocessing, and computing activity

in general,‘within reach of middle/small~-sized users. _They

w(6)

opened the-dobr to maximum participation/access, - Packet/switching

allowed many users to-economically connect to a computer(s)

while time-sharing allowed a computer to service many, diverse

- users.
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There is a telecommunications equipment manufacturing
industry in Canada. Most of the firms are relatively small

in size, however. The most notable exception to this rule

is Northern Telecom, which is Canada's largest telecommunications

equipment manufacturer,

The Use of Computets-in the Econonmy

The use of computers in Canada is also relatively
well developed. 1In 1965 there were 1,010 computers'installed
in Canada, covering all sizes of machines.(g) By 1975,
there were 15,960 computers of all types (sizes) and by 1985
the estimated total is for 70,200 computers of all types
(sizes).(g) In 1975, it has been estimated that Canadian;
government, businessand institutional users spenﬁ a total
of $2,.7 billion on computer/communications services.
95,000 jobs not counting production workers/sales staff of
equipment suppliers and sﬁaff of the telecommunications
carriers were employed in the production of computer/commuﬁi-

(10)

cations services in 1975. A 1978 estimate of expected

expenditure levels on computer/communications services in

1980 was $5.6 billion, and in 1985 $9.5 billion. (11

If these
estimates prove correct, this will represent almost a
four-fold increase over the decade 1975-1985.

The majority of these computeracémmuhicatiohs services
. were provided in-house by the users in 1975. Approximatély
' 20% of the total were pﬁrchased from other sources——service

(12)

bureaus, parent companies, etc. Purchases by Canadian




‘computing services.
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subsidiaries.from_foreign parent companieé accounted for

thé greatéstl, sh’étre (90% abproximately) of imported se:rvicves,
which, in turn, accounted fbr approximately 30%‘bf purchased
as Esfiméted trends in imported
services indiééte a rising share of foreign to total
purchases thréuéh 1985, when the estimaﬁed prpportioﬁ is

(14)

expected to be 52%. The share of total foreign

purchases accounted for by parent/subsidiary sales is

- expected to decline over this period, however, falling to

5.(15) ‘These projectiéns:aasume

the 75%-80% range by 198
no changes in the institutional structure of the industry
and no changes in government policy.

These figures cover all computing services whether
in-house or external (to the firm) and whether telecommunications
is actually used. As the'feport'proViding the estimates
points out,

today any computing activity can be conducted:

remotely, and the mix of activities actually

conducted remotely is continually shifting with

changes in equipment, softwarelg?d telecommuni-

cations facilities and costs. {

In other words, because the rémotefcapability is there,

‘virtually anywheré in Canada, given the state of develop-

ment of the Canadian telecommunications-5ystem, a distinction

between teleprocessing activities and other computing services

‘'would be an artificial distinction.

Canada has a gpméuter'hardware manﬁfacturiﬂé industry,

‘though Canadian-owned firms in this_area'tend to be involved
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with production of terminai/transmissidn'equipment and -
.generally are relatively small in size. Main-ffamé‘
‘computers or parts thereof, are produced in Canada but,
in general, by Canadian subsidiaries of foreign multi-

(17) There is also a Canadian software iﬁdustry'

nationals.
but this too is heavily dominated by imports and/or

subsidiaries of multinationals.

Teleprocessing

Teleprocessing applications are found in aimost every
sector of the Canadian economy. In any industry, computers
can be, and are being, used for administrative purposes. |
And, where computers can be used and thé necessary tele~
communications infrastructure sxists, teleprocessing can
be used. Globerman comments as follows, regarding
administrative-type data processing in Canada:

The most straightforward and institutionalized
use of EDP [electronic data processing] has

been the automation of various accounting
functions such as payroll, accounts receivable
and payable, and general ledger. The computer
is also being utilized in production and process
control applications (e.g., materials planning,
production scheduling, inventory management);
finance functions (e.g., costing, cash~flow -
analysis); marketing functions (e.g., sales
analysis, ordering site analysis); and planning
(e.g., forecasting, critical path scheduling)."
Over time many companies have become involved in
integrating computer procedures for their main
company functions to provide a total manage-
ment information system. The components of
such systems have one central purpose: to

equip management with better information and -

an enhanced ability to quantify the factors
upon which decision making depends. (18) -




‘administrative uses.

" transactions.

49

.Computers, and téleproceésing, have to date found
limited application in the actual goods production phase
of manufacturing,‘ While fobotics techhology can be expected

to increasingly alter the use of computers or computer-technology _

(19)

in production, teleproéessiﬁg'is likely to continue to

be limited in this area. In the proééss control functions,

(20)

however, computers have found wide application, Tele-

processing can and does have an obvious part to play in such

. process control'applications‘of computers,~eithér for firms

which are geographically decentralized, making use of a
time-sharing computer, or making use of externally generated
ihformation as an iﬂput to the process control operatidns.
Within the commercial sector, “pbiﬂt of sale data
gathering systems" and "on-line customer credit checking
systems" are fhe most common applications, outside of |
(21) Teleshopping applications are
available oﬁ‘a limited experimental basis, in one case
through the use of touch—toneAteléphones, in another via

a videotex systém.(zzy

Videotex can be expected to greatly
increase teleShopping applications 6ver the next few years.
The banking/finanéial sector has been»“a leading area"
of compﬁterlappliCation in Canada fof some‘time and tﬁis
use increasingly invdlves teleproéessing applications.
Inter—braﬁch operétions are now aufomafed as are inter-bank

(23) Customer services are becoming. more
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automated Qith such services as "multi-branch banking",

cash dispensing machines, and automatic fundsAtransfers.
Full electronic funds transfer systems have still not
arrived bﬁt the trend is, howevér slowly, in that direction.
Banking services provided by videotex, if this becomes

a market reality, could be one of the most significant steps

in this direction since the technical possibility of

tele-banking was first made real ten to fifteen years ago.(24)

In the transportation sector, a highly visible tele-
processing application is the use of "on-line, real-time"
reservétion systems in the airline industry. These reservation
systems are accessible by not only airline company reservation
clerks but also by independent travel agents. They provide
direct access from remote terminal locations to the carriers'
computers, links between domestic carriers énd, internationaily,
access to direct reservations with airlines in other countries.-
Monitbring and dispatch of vehicle fleets in all commercial
transportation services is another area where teleprocessing
“has been advéntageously appiiéd. This has been of particular
importance in the rail freight sector.
| In the health care sector, hospitals have been computeriz-
ing warious functions, particularly routine administrative
fuﬁctions, since the 1960's. Globerman estimates that, by
1978, approximately 30% of Canadian hospitals used data _
processing for either administrative or clinical applications.(zs)
In many cases, these applications involve the use of an |

(26)

external (to the hospital) computer. Medical information .
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systems have also developed in North America and many

'Canadian hospitals and medical profe551onals make . use

of these services. Finally more sophistlcated:telemedicine
applications, i.e;, remote clinical applications‘of computers,
have been tried in some areas of Canada. |

‘The education sector is beginning to emerge as a
potentially major computer user, in part due to the emergence
of the micro-computer. Universities have made use of
computers for some time (since the 1960's) and computer
applications in educational administration have been observable
in a number of centres for over a decade."What has now
emerged, with the micro-computer, is the real possibility
of bringing a relatively powerfulicomputing unit directly
into the classroom. Many provinces have already announced
and/or are already implementing plans for equippinglschools
with units and for making nse of “computer—assisted
instruction" (CAI) techniques. While<many of these

m1cro—computer appllcations w1ll be conducted on-site in

schools, there w1ll be networklng to fa01lltate contact/exchanges

between 1nstructional staff, "borrowing" of instructional
packages, software, and so on.

Another significant trend inveducation which may merge
with computerized applications‘has beenvthe increasing interest
in, and experimentationvwith, "distance-education". There
are two reasons to suggest'that distance'education may

increasingly adopt aspects;of CAI, First, asticro—computers
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become more widespread in»the‘home, there will be no technical
reason why CAI programs created for the classroom cénnot also.
be delivered direct to the homé. It can be expected that

new programmes, especially in the adult continuing educétioh
field, will be developed to serve the home audiénce of micro-
computer owners/users. Sécond, videotex, when available as

a two-way interactive service, offers considerable potential
for diétance—education applications. At least two current
videotex field trials‘in Canada include a distance-education ;

(27)

application, and several on-line CAI systems/cdurses'

exist a£ presént.(zg)

Library applications of computerization are the other
significant area of computér applications in the education
seétor, if the latter is defined to include libraries. On-line’
search systems are a particularly notablé telepfocessing
application in this area. Library networks which use a shared
computer for éirculation, cataloguing, acquisitions} etc.(29)
exist in a number of areaé of the country and have been
actively promdted by the federal government and provincial

governments.(Bo)

Videotex offeré considerable potential for
library systems to act as information providers (IP'é).

Search services, information on holdings, reference services,
certain circulation services, etc., could, with two-way
videotex, operate direct to'the home or offiée. In several
current videotex trials in Canada, libraries are participating

as IP's and/or serving as locations for the placement of

public-access terminals.




government admlnlstratlon in Canada,

'bindirectly accessed through the staff of_thelservice bureau.

' 1n 1980 1s almed at the farm/agr1bus1ness sector._'It provides
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Data banks are "extenslvely ‘used" in various aspects of
(31) poth at the federal
and prov1n01al level. There are,‘ln.addition, over 100
public data bases in Canada(Bz);'several of these can be
directly accessed by the public while a larger number,

dgenerally those provided through service bureaus, can be

Videotex promises to both multiply the number of data. banks

in existence over‘the next several years and to greatly
increase the level of direct public access to these data banks.
In the process what may also develop‘is the more widespread
introduction of teleprocessing applications in several sectors
of the economy, including some which might notvbe expected

to etherwise evidence a strong cemputerization ttend.‘ An
example of such aAsecto: is agriculture.

The "Grassroots" videotex service introduced in Manitoba

farmers with on—llne access to a central data bank ‘contain-

ing information on weather, commodity markets, farm techniques,

etc. It is still too early'to predict how successful_this
service will proﬁe to be.

Much interest is being~shown, also, in the application of
micro-computers in agricnlture.‘ Much of this is still in the:

experimental stage but the potential benefits appear guite

- significant. As and when the use of micro-computers on farms

becomes w1despread, one can readlly env1sage that networks

-to allow contact between farmers, to prov1de access to external

data banks, etc., are very llkely to develop.
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A new networking concept being dévelbped at present by
TCTS could be an important innovation for increaéing geheral.
public and business access to data banks and 6ther'computing
services. Known as iNet, this system is an “intelligent
network" which will be pre-programmed to access computers to
which the user is entitled to have access. It will be, iﬁ
effect, a giant gateway facility providing the user with a
single point of access for all of his/her computer needs, however

diverse these may be.(33)

Other teleprocessing applications worthy of mention
which are cﬁrrently available in Canada either 6n a regular
commercial basis or an experimental basis are electronic mail
and personal computing services. |

Electronic mail is still in a relatively experimental

Bell Canada now offérs its "Envoy" service, a store and forward
message system, CN/CP Telecommunications is experimenting |
with a comﬁunicating word processor network called "Ihfotex“,(34)
the B.C. Tel. videotex trial includes an electronic mail
service, the Canadian post office, in conjunction with CN/CP
Telecommunications and Teleglobe Canada, offers "Intelpost",
a poét—office to posteoffice electronic mail system, and some
service bureaus, such as I.P. Sharp, provide an electronic
mailbox service for their clients. | |
Personal compuﬁing use is becoming increaSihgiy widespreadv
with the introduction of micro-computers and video-game machines.
In terms of teleprocessing activities, cable companies in

Candda and some of the common carrier telephone companies are

experimenting in field trials with various home monitoring/security -

stage; certainly it is not yet in widespread use. Nonetheless, l




55

. services such as fire alarms, burglar alarms, energy monitors, -

(35)

As micro-computers have become more common, user networks

for "conversing", exchanging software packages, etc., have

started to grow and can be expected to.become more widespread

-as the hardware continues to be purchaséd,*i.e., as the

number of users grows, and/or users look to expand their
applications of the‘hardware.(BG)

There is some experience with personal terminal equipment
tied to a main-frame compufer. Where.access to a main-frame
computer is readily available, this has been a particularly
common means of introducing a‘wad_processing capability in

offices.(37)

A "dumb" terminal of this type has, up to now

at least, been cheaper'than a standfaloné word procéssing
unit and, hence, more economical to adopt where the main-frame
computer is already available and hence represents a fixgé-

cost. Present price trends for micro-computers suggest that

this advantage may not continue for much longer.

Videotex represents, potentially, the most significant

advent of personal \computing services available in the home.

Reference has préViously been made to information-retrieval

applications of videotex, teleshopping applications, tele-

banking, and electronic mail. ‘Videotex, if it becomes truly

widespread, could see all of these applications available
in a significant number of Canadian.offices.and households.

This, perhaps somewhat lengthy, discussion of teleprocessing
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applications in Canada in various sectors illustrates the very
widespread incidence of present and potential use. In most
instances 6f private sector use, the firms adopting the
technology have done so because it was economical. But

there is relatively little known about the magnitude of
economic benefits involved. 1In public sector uée,'in such
areas as libraries, hospitals, and government administrative
use,'it is not as clear that all qf the applications have
been dictated by efficiency criteria or that the way in which‘
applications have been structured is necessarily the most i
cﬁst-effective. Globerman's study of coﬁputer applications
in hospitals, university libraries, grocery retailing and
wholesaling, and department and variety stores finds distinct
differences in this regard between the first two (which might
.be considered publié-sector, non-profit oriented
6rganizations/institutions) and the last two, (which are
private enterprise, profit-mbtivated organizations).(38)

Globerman;s study is worthy of more detailed comment
since it is one of the few~detaiied studies of.the determinants
and (efficiency) implications of computerization’in particular
industries or sectors in Canada. .

Globerman's study was‘specifically concerned with the
questions of how rapidly firms in Canada in the sectors studied
have automated, what factors have contributed to the rate |
br pace'of automation, and what policies (by governﬁent)»
might promote a faster rate of adoption. Specific defails 

of his findings for each of the four sectors examined will
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not be reviewed here. In general, the major conclusions

reached are:

10‘

3.

in order to définitively assess the influence

-of organizational efficiency on' the rate of

adoption of computing applicaéions it is
necessary to have ex ante estimates of the
prdfitability of adoption. In the absence
of such estimates,Ait cannot be definitely
Stated that adoption rates were slowed by
inefficiency

structural factors and management attitudes
to computer téchnology may have influenced

the rate of adoption

competition éppears to have been an important

positive influence on adoption

no consistent relationship between firm
size and édoétion‘behavioueras found,
contrary £6 a prior expectationbthat

scale economies and technological

~indivisibilities wouldzlead to a positive

correlation. This could mean that the
anticipated scale economies have been
overestimated by many observers or that

greater inefficiences in larger organi-

zations offset the "higher ex ante .

 peritabiﬁityw5f aﬁtomation".
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"scaled-down" technology, e.g., mini=-
computers, répresents a promiéing
approach to more rapid adoption of
computer applications

governments in Canada have, perhaps,
been guilty of imposing "“an |
ecohomies-of—scale bias on the process
of new technology adoption, at least

in regard to public-sector organi-
zationsﬁ. In both the hospital and
library cases, there is reason to believe
that government promotion of networks
utilizing large ééntral main -frames may
have slowed down the adoption.rate.

the promotion/introduction of
efficiency—incentive requirements in
public sector organizations would
likely increase the rate of adoption.
This.may.be difficult to do while still
maintaining universality of service
considerations; it is not.however
impossible.

to derive definite estimates of ex ante

profitability would require in-depth

surveys of adopting organizations; Use of

published data is not a wholly adequate

substitute, although it does permit a

broader coverage.(ag)

58
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Issues relating to extra—territorial teleprocessing have
been the subject of wide concern in canada. (40 Canada is a

very open economy and has particularly strbng'économic

'relationships with the United States. Mﬁltinatiohals, typically

U.S. parent companies, are prevalent in Canada. Thé geograpﬁic.

proximity and the economic 1inks of the two countries make it

.economically and téchﬁically feasible for U.S. companies to

6ffer teleprocessing services in Canada or to Canadiéhs. ‘The
infegration of the Canadian‘and‘U.S. telecdmmunications systems
further facilitates trans-border information transactions

while the size advantage of U.S. firms and the U.S. market
and/or parent/subsidiary relationéhipsibias the exchange in
favour of'U;S.'producérs.‘séveral major inveStigations‘of

the questions surroundiné extra—territoriai teleprocessing have
been carried out but, as yet,.the government hés not.formulated

a national informatics plan to deal With these iSéues.(4l)

Implications of Canadian Experience for Developing Countries

This‘description and analysis of teleprocessing appli-
cations in Canada generates a nﬁmber of conélusiOnS'régarding
the potential benefits and implications of teleprocessing in
developing countrieé. HOWever, whét has happened in‘canada,

to date, cannot_simpiy be applied directly to develqping

_countries. The structural/institutional characteristics

~of Canada and the canadian economy will diffe:’markedly from

the characteristics of developing countries. The starting

- level of economic developmént”is'différent. _Thé'starting"

level of telecommunications‘developﬁent and computer use is

~different. 'Thé 1evei of market development is different.




Social/éultural/political values and goals may differ. . The
Qriority of Qoals may differ.

Results on areas of teleprocessing application, rates
of adoption, magnitude of benefits and éosts, impact of
extra-territorial teleprocessihg, methods of providing service,
eté., which are found for Canada or for other developed
countries cannot be applied in any quantitative sense to
developing countries. In Qualitative terms; hoWeve#, with
due regard for the difference in situatioﬁ'of the countries
with whom the comparison is made, some meaningful lessons
can be drawn.

The openness of the Canadian economy, the role

of primary industry and the high incidence of foreign

ownership in Canada makes Canadian experience with extra-territorial

teleprocessing and the policy considerations by government of
how to deal with the issues involved particularly relevant

to many developing countries. The latter tend to exhibit
many of the éame general characteristics regarding primary
product orientatiQn, importance of trade, and concern with
multinational éorporations, althoﬁgh there are obvious
differences in kind and in degree. Canadian experience,
therefore, can highlight the nature of the ﬁroblems which
extra-territorial teleprocessing may present. If the
Canadian government can develop a comprehensivé informatics
plan in the near future, this also may present one pdssible
model for dealing’with extraéterritbrial applications of
teleprocessing, which developing countries could then consider

relative to their own circumstances.
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Canadian experience demonstrates the importance of
management'attitudes to the technology as an influence on

adoption decisions, the importance of efficiency incentives

for public sector organizations regarding the rate of adoption,

and the constraint posed by lack of adequately trained,

skilled computer specialists. Globerman notes that, in the
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hospital sector, for example, "management's receptivity to change"

was very probably an influence on the decision‘to automate.

- He further notes that "industry observers have expressed

concern that hospital administrators in both Canada and the

United States are risk-averse and have trouble defining‘their

computer needs. Hospital administrators may have weak E
incentives to cut expenses if they. fear that any resulting'
savings will lead to subsequent budget cuts". 'Finall&,-
Globerman notes that "the isolation of health professionals
from any substantive knowledge of computing was suggested
in a number of interviews as being a major barrier to
computefizing the health.system" and "hospitals‘under a
minimum sine.... are unlikely to have competent systems
people on staff and may have difficulty articulating their
system requirements to outside consultants."(42)
These conclusions, to the extent that they are

generalizable to overall Canadian experience, are of

51gn1f1cance for developing countries. Attitude factors

may be more 1mportant in developing countries because of the

underdevelopment of telecommunications in generel and the

special skills/knowledge required by teleprocessiné in
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particular. It is very important that developing countries
seeking to pfomote teieprocessing applications by domestic
organizations recognize that hardware availability, bz/itself,_
is not a sufficient condition for achieving the desired results.
The hardware capability must not only be present, it must be
ﬁsed and used efficiently.

Public-sector enterpriée is quite-common.in develop-
ing countrieé. Some form of efficiency—inéentive system
for management to introduce cost~effective technology and/or
seek the most efficient means of realizing their organizational
dbjectives may therefore be particularly important regard-
ing the adoption or rate of adoption of teleproéessing
applications. 1In seétors such as health and education most
developing countries place a high priority on extending the
range of coverage, in terms boﬁh of pbpulation served and
geographic areas served. The nature of the problem of
extending coverage through ﬁhe use of telecommunications,
including teleprocessing, is different than the problem of
modifyihg existing practices and methods within existing
facilities. This difference could make the prbblem more or
less severe to dealAwith.' Newly created institutions may
be less likely to be held back by the inertia of existing
practice. On the other hand, the pool of skilled
professionals/managers availéble to draw upon will be the
-staff of existing institutions. The major advantages of

‘tele~medicine and distance education systems for developing
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countries rely} in fact, on the’explicit'integrationfof

“diverse facilities and a sharing or pooling of scarce

pefsonne1. -These advantages couldvbe 1bst_if thé right

. incentive systems to induce the optimal feasible use of the

technology are not adopted.

The scarcity of trained personnel for operating/maintaining
computer/cOmmunications networks will~be of obvioﬁs impcrtance
forldeveloping coﬁhtries, where skilled labour'shoftages are
in general a far more acute problem than in developedA |
countries such as Canada. Tréining‘facilitieé will be required
in the long run to adequately deal with the skilled manpower
problem which even a moderate introduction of domestic tele-
processing applications will create. ‘If may prove to be a
good policy, also, to require multinationals engaged in
teleprocessing to train 16cai peréonnel in the various job

functions involved with the teleprocessing application,

In the short run, expatriate staffing may provide a partiali

solution but there is a relative scarcity of trained

computer personnel in many developed countries, including
Canada,.which may make tyié diffiéult. It should in any event
not be seen as a permanent solution. It may also be desirable,
subject to cost considerations, to push for modifiCations in

the hardware teéhnology which makes the hardware both more

"user-friendly" and more self-sufficieﬁt,in terms of operation

-and maintenance.

Canadian experience suggesté that strong attention.

must be given to the scale~bias of the computer‘and network
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options available. ' Small computer units can now be as
effectively networked as large units and have the "advantage"
of providing a 1ocai autonomous comﬁuting'capacity which "dumb"
terminals do not. -Developing countries may find that needs
and financial conétraints dictate "scaled down" technology for
many domestic applications and that use of such an option,
given Canadian experience, may lead to a much more rapid
diffusion of the technology. Developiné countries are in an
advantageous position to profit, in this'instance, from the
experience of developed countries such as Canada. The |
early adoption of computers and teleprocessing applications

in Canada took place at a time, 10 to 15 years ago, when

mini ~-computers as_tﬁey exist today were unknown énd the
thinking of most experts favouredvcentralized processing
versus decentralized distributed processing. There is still
no unanimous agreement on this issue amongst experts in

the computer field but, as Globerman points out, the economies
of scale which were generally assumed to be present may'ﬁot

(43) More importantly, medium—and-

be as large as expected.
small-sizéd organizations who were given only the option of
participating in centralized processing networks were often
not large enough to utilize this option effectively. As a
result the rate of adoption was slower than’ it should or could
have been. | | |

Developing countries today have the option of using

high-powered, scaled~down technology and providing networking

between such units. They do not need to repeat the possible
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.mistakes of Canada in this regard. The most appropriate

technology ehould be choseﬁ;_this is'not always the biggest.
It has been charged by some ebservers'thet PTT's in develop-
-ing countrles have, at tlmes, been guilty of favourlng
prestlge“ equipment even when it was not. the most appropriate

for the needs at hand. (44)

If this charge is true, it 1s
1mportant that the experlence not be replicated with regard

to computer and teleproce551ng appllcatlons. Perhaps, more
significantly, equipment manufacturers often promote technology

based'qn their own profit concerns rather than countries’'

‘needs. Careful consideration must be given to the manufacturer's

claims and, at a minimum, competitive bidding by alternative
manufacturers should be encouraged.
To quote the MacBride Commission:

Simple, appropriate technology, making use of
more readily adaptable facilities and methods
~and more capable of providing the type of
‘immediate solutions aimed at, may often be a
more valuable asset for developing countries
than advanced technologies, whose cost may

~put them completely beyond reach and which may"
well prove to be unsuited to the purposes which
they are expected to serve. In view of the
rapid obsolescence of certain technologies, it
is frequently in the best interests of develop-
ing countries to adopt low-cost, small scale
technologies rather than exce551vely sophisti= -
cated systems....

Governments and other decision-making bodies
are often unaware of the range of possible
choices. Over-impressed by salesmanship from
the dominant manufacturers, they fail to
examine the relative merits of different classes
of equipment....Government authorities, who .
sometimes have their sights set on the indus-
trialized world's most modern technologies,
should accept the idea that appropriate
technologies are not in all cases inferior
technologies.... 5)
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The inadequacy of published data for rigorous quantificatidn
of teleprocessing applications and benefits in Canada and |
Gioberman's conclusion on the use of detailed surveys of
users to solve this problem is highly relevant to the assesé-
ment of teleprocessing in developing countries. Published
data in most developing cduntries is typically not as
extensive or as recent as the available Canadian data. And
it may not be as reliable. In these circumstances,.Globerman's
conclusions on the appropriate methodology for aSsessmeﬂt in
the Canadian case becomes even stronger for developing countries.
Methodological problems and suggested solutions are discussed
in more detail in Part III of this report.

Canadian experience demonstrates the importance of’
developing countries formulating a combrehensive, national -
informatics plan. Canada has not yet completed this task.

Much effort has; however, already been expended in working
towards this goal. It might, perhaps, be suggested that the
process is taking too 16ng. Nevertheless, the many studies
which have already been done could prove very useful for
developing qountries in Qeveloping, or working towards, plans

of their own.

Implications for Developing Country Case Study

The above_discussion of Canada's teleprocessing experience
has several implications for the case studies of teleprocessihg
activity to be carried out in Phase II of the work of GAS/S,

Study Group No. 6.
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-Firsﬁ, and very importantly, the general methodology

followed in the Canadian StudY'Will'not,_in most‘cases, be

- applieable to developing country studies. The.Canadian

study is largely based on secondary sources. For mbst»

~ developing countries, such sources do not exist or may not be

in the public domain. ‘Many of the Canadian secondary sources
have resulted from the Canadian government's efforts to

formulate a national informatics pian. This is a process

" which many developing countries have not yet initiated or are

only just.beginning. Hence, studies of a comparable nature

to those found for Canada have not been cerriediout, as yet.
The availability, and the qnality, of up-to-~date statistical
information is often‘not very good in many develeping countries.
This further compounds the difficulty of relying on published
sources of information. Finally,_the teleprocessing experience
of most deveioPing countries is still sofrelatively'limited
that one would not expect to find mnch regarding existing,
documented uses.. Indeed, the potential applications of
teleprocessing and the resulting implications appear far-
more'important than existing applications, at least in the
aggregate. Insofar as the methodology used for the develop-
ing country caee studies relied on secondary sources, as the
Canadian case study does; a bias towards existing versus -

potential applications could result which would be inconsistent

‘with the relative importance of the two.

While the general methodology of the Canadian study may

not be applicable to the developing country case studies,




68

certain specific aspects of the methodology are: the
identification of questions/issues to be examined; the.
_identificatioh of the type of information required to analyze
various questions/issues; and the use of‘hypothesés formplatéd
from Canadian experience regarding the determinants of .
édoption, the wser benefits, the social benefits, etc., for
testiné purposes in deveipping countries.

Canadian experience demonstrates the benefits tha£ can
be realized from teleprocessing applications-across a wide
cross-section of sectors and users. While these benefits
cannot be directly applied in quantitative terms to develop-
ing countries, théy are_illusﬁrative of the validity oflthe
hypothesis that teleprocessing can positively influence ecohomic
and social development. The benefits,which can be demonstfated‘
or shown for Canada provide a strong and prior justification
for developing countries to clbsely examine their own potential
for utilizing the technology on terms appropriate ﬁo their own

circumstances.

'
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Part III

Assessing Teleprocessing Applications in Developing
Countries: A Proposed Methodology and Recommended
' Countries for Study

As discussed in Part I, there is, at the present time,

relatively little concrete experience with teleprocessing

in developing countries. There is limited use by domestic
governments, significant use by multinationals, and some use

by international organizations. There are relatively very

few intérnal or domestic applications compdred t©0 the number
of external dr international applications. Tﬁere are few
cases of public access networks with data transmission‘
capability. There are few domestic data banks in developing
countries. And there are very few domestic service bureau
operators. A |

On the other hand, 'as the discussion of Part I also
pointed out, there are teleprocessing applications in
developing countries, although maﬁy of these have not been
very well documented or studied to this point. The s£udy of
these applications is, however, important. The decision by |
PTT's and governments to introduce the required technology
and investments and to foster appropriate applications will
to a very large extent depend on the ability to demonstréte
to national governments and PTT's the economic and social

gains made possible by the technology and its use.
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There are considerable ptoblems, methodologically,

‘in measuring the benefits of telecommunications. These

‘problems arise from the fact that the social benefits of

telecommunications can be expected to greatly exceed the
‘private benefits as reflected in the net return to the service
prdvider. This results frqm'the externality or spill-over

(1) and the fact that

telecommunications per se is simply a means of information

COnVeyance whereas the real value of the transaction lies
in the content of the information conveyed. This, in turn,

means that attention cannot fopus exclusively on any single

. Plant investment nor can plant investment be treated as a.

proxy for a single homogeneous consumption item or production

(2) '

input.
| There have been ﬁarious attempts made at quantifying
the benefits of telecommunications but, for the most panrt,
these studies héve failed because of the problemsbjust

(3)

noted. What is required is a case-study type, micro-level

approach which examines individual users and uses, for specific

investments placéd in the proper network COntext.(4)

For the more particular case of telep:ocessing the

same problems are present and the same approach is there-

",foreArequired. Thus, in oxrder to evaiuate the benefits .

(and, by the same token, the costs) of teleprocessing for

a given countfy;the following stéps afe ideally required:

1. identification Qf teleprocessing7applications




2.
3.

4.

This procedure, while it may be an ideal one, is not,
however, a very practical one, especially for developing
countries. There are several reaéons for this: |

1. the scope of such a study if doné for ah

‘calculation of the imputed value to the

74

identification of teleproceséing netwo:ks
identification of teleprocessihg users
detailed investigation, by user,'of the
content and objectives of teleprocessing

applications

user of the content of teleprocessing
applications

identification and quantification of spin-offﬁ
benefits and costs of teleprocessing appli-
cations, individually or by type of appli—
cation if the latter is possible, and
including non-economic as well as- economic
effects. |
calculation of the net benefit ratio of
individual teleprocessing applications which
can be summed or extrapolated (depending on
the completeness of 4., 5., and 6.) to
arrive at an aggregate measure of the

benefit/cost ratio of teléprdoessing;

entire country would be too large, too

costly, and too'time-consuming.
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the quality of data on telecommunications

infrastructure, including teleprocessing

- applications, is typicaliy very pook for

developing countries and very frequently

out of date. Moreover, even in developed
countries, the form of published data may
be inappropriaﬁe to the task at hand.(s)
very few developing countries have a .

public-access data network, making it more

difficult, potentially, to identify

-applications and users.

gbvernments&and multi-national corporations
are the principal users of téleprocessing,
at present, in_most‘developingAcountries. |
In both‘cases,confidentiality doncerns

are likely to be particularly significant

‘and may make it impossible to analyze

information content in order to calculate an
imputed value for the information transaction.
many of the non-economic costs and benefits
will involQe social/cultural/political
implications which involvé ethical/social
values of the societyi Such éosts and benefits

cannot; typically, be quantified.

because the range'of teleprocessing appli-

cations in developing countries and the

level of participation by business users




and individuals are still’very iimited,
many of the benefits énd costs, both social
and private, are potential father thaﬁ
actual benefits and costs. In other
words, a study'which looked only at actual
applications at the present time would
seriously underestimate the potential net
benefits;

7. all price information relating to benefits
and costs must typically be expresséd in
terms of shadow prices in developing
countries because of the discrepancy whic@
typically exists between nominal mérket
prices and the real social pricé of‘invest-
ment funds, foreign exchange, domestic
material inputs and labour inputs. Such
shadow prices, however, may bé difficult

to calculate.

All of these factors taken together strongly suggest
that it would be inappropriate, at this time, for the proposed
case studies of developing countries to attempt to quantify
the costs and beﬁefits of teleprocessing applications in the
respective countries being examined. There are, however, a
number 6f important tasks which the case studies cduld
realistically expect to accomplish, These are:

1. a documentation of the present telecommunications
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system'and plannéd additions/expansién

in the near to medium~term, including an
assessment of data transmission'Capabilities
the'identification/documentation of the
current étatus 6f.computer use

the idéntification/documentaﬁion of

present, actual applicationsfof tele-

processing and potential applications

~of teleprocessing

the identification of additional teie—

cbmmunications~infras£ru¢ture required

to realize the potential applications

documgnted in 3., if these are not

already provided for in the expansion

plans outlined in 1.

the détailed dbcumentation, insofar as

poésible, of a selected, small ﬁumber

of specific applicatiohs.regarding

a) the objectives whieh the tele-
processing application(s)‘is designed
to achieve and the type of information
transmitted/received

b) the identity (by name of by type) of

the users network correspondents

c) the nationality and location of network

- correspondents and national origin of

_information content
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d)

e)

£)

g)

h)

i)

k)

the identity of -domestic
industries/agencies/individuals with

whom the user has business relation-

ships directly or indirectly influenced -

by the teleprocessing application in
question

the user's berception of the private
benefits derived from the teleprocessing
applicatioﬁ in question |
the user's perception of thevimpact of
government regulations (if any) which
constrain the desired or preferred use
of teleprocgssing

the aiternative information-transfer

modes which would be utilized by the

' user if the teleprocessing option was

not available

the network/computer facilities involved
in the application

the user's reasons for choosing the
particular facilities involved
alternative facilities which could be
used and the reasons for rejection of
these alternatives '

possible additional applications or
extensions of existing applicétions of
teleprocessing which the user ﬁay be

considering introducing
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the documentation, insofar as possible, of

'government and/or PTT polidies/plans

regarding

a)

b)

c)

a)

o)

£)

9)

h)

the identification, insofar as possible, of the

domestic linkages of teleprocessing users and an

. the introduction or extension of

public access data networks

policy regarding leased'lines, and

domestic data b aks .li*nked to, or

which might be linked to, data

networks

extra-territorial teleprocessing
tariff structures governing
teleprocessing

domestic manufacturing of hardware

components for teleprocessing

'applications

status of domestic software industry

domestic training facilities/programmes

~for personnel involved with teleprocessing

(key punch operators, programmefs, etc.)

the economic and social impact of

teleprocessing

~ assessment of the importance_bf these linkages

to the domestic economy.

conclusions regarding the net benefits to users

of the specific teleprocessiﬁg applications

examined in 5.
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10.

The information/analytical components that this proposed

conclusions on the social benefits and cosﬁs

of teleprocessing for the country in question,
based in large part on 6.

to the extent possible, generalization of the
resulté in 8. and .9. to the entire range of
actual and potential teleprocessing applications

with particular emphasis on the types of benefits

(private and social) realizable from teleprocess-

ing applications, the probable magnitude of
benefits (private and social) realizable from
teleprocessing applicatidns, the system costs

of teleprocessing networks, the social costs

of teleprocessing (both economic and non-economic),

and the impact of extraterritorial teleprocessing.

methodology will provide are:

1.

a profile of users, hardware,landlnétworking
options currently avéilable |

a profile of actual applications at present

a profile of potential applications

a qualitative assessment of the privafe net
benefits of teleprécessing and of the social
benefits and costs of teleprocessing for,

at least, the specific users and applications

studied in detail.
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5. a summary of'government policies/attitudes
~ towards teleprooessing in'generel and
extra-territorial teleprocessing in
partlcular. | | |
6. general conclusions on types of beneflts’
and costs (both economic and non—economic)
and, insofar as posSible, indications\

- regarding magnitudes of benefits and
oosts for teleprocessing inrgeneral and
extraterritorial teleprocessing in
partlcular.

The methodology as proposed will not produce rigorous,

- quantified results. Pragmatically, given the methodological

problems of quantification, confidentiality concerns and

the scope of the proposed study,‘it is not practical to create’

a methodology which attempts to do so. Qualitative results,
however, can yield meaningful:analytical results So long as
they are rooted 'in concrete experienoe, which is the case for
the methodology proposed. '

' The methodology does not depend on the necessary’
cooperatlon of any particular user so_long as some users
are prepared to cooperate. The methodology"does, to a

greater degree, depend on the(cooperation of government and

PTT officials for access to information on government -

regulatlons/pollcy, network development plans, tariff (prlce)
structures, tralnlng fac111t1es/programmes, etc. ~Some of
this information.may be available in published form but much

of it may'not.be, depending on the'oountry.
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Even where the information itself is published, the interf
pretatiqn of the information may only be obtainable through
direct contact with relevant officials.

The methodology, as proposed, to be‘properly carried
out; could require field visits to the countries involved by
members of the study team. As previously noted, secondery
sources often do not exist or are likely to be insufficient

(6)

for the tasks involved. Moreover, actual or potential
domestic applications of teleprocessing are one of, if not
the most, important components of potential’net benefits for
developing countries. It may not be.pOssible to properiy
identify and assess these except through field visiﬁs to
the countries in question.

If, despite the desirability of unde#teking country
visits, such visits prove impossible for all or some of
the countries to be studied, the study-team members shouid,_
instead, make use of detailed survey questionnaires to be
sent to users and government/PTT officials. Such questionhaires
will provide an alternative form of direct contact. The
respective questibnnaires shoﬁld emphasize the major issues
outlinediabove regarding the detailed documentation of a few
specifiC'applic;tions and government/PTT policies and plans.
Study team members may find it useful to utilize their country's
embassy in the countries to be studied‘to assist in the identi-
fication of appropriate users and government/PfT agencies.and
individuals with whom contact is to be established.

It should be noted that if field visits do prove possible,

study team members may still find it useful to make use of
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their own-country embassies in the countries being studied

~to identify appropriate contacts and to secure their

cooperation prlor to the fleld v151t actually being made.

There are also a number of other ways 1n whlch part of
the 1nformatlon called for by the methodology can be collected.
First, for users which are subsidiaries of multinational
corporations, interviews with head-office personnel may -
yield the required information. In some cases it may even
be‘mofe forthcoming from head-office staff; branch personnel
often are unsure of their discretionary limits on the release
of information without seeking head—office approval. Moreover,
branch personnel mey not be aware of why particular adoptions
or methods of adoption were mede; these decisionsvare typically
made by headfoffice personnel and_the‘reasone for ﬁhe deciéion
versus the decision itself may not be comﬁunicated to branch
offices. Given that the study-team members are from Canada,
France, and Spain, head-offices are 1ikely to be closer and

perhaps easier to deal with than branch offices in a developing

country. - Second, service bureaus in North/America and ‘Europe

can be interviewed regarding the extent of their business
operations in developing countriee, opportunities Whicﬁ they
perceive for expanding their'ooerations into, or in, develop-
ing countries, the network facilities which such expansion

would require and the impact on their operations of govern-

&

ment imposed limitations on extra-territorial teleprocessing.

"Finally, international orgenizations, both public'end private,

involved in teleprocessin§ in developing countries can be
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interviewed. The World Meteorological Organization (head-
quartered in Geneva), for example, can be interviewed regard-

(7)

ing the WMO's “DataAExchange Network". For an assessment
of teleprocessing applications in bahking, infbrmation can
be sought from SWIFT or developed couhtry banks who are
members of SWIFT with branches, or doing business in,

(8)

developing countries. The airline reservations system,

SITA, provides another example.(g)

It is important to stress that the e#clusive emphasis
of the proposed methodology is not direct user benefité and
hence, exclusive reliance on user contacts will greatly reduce
the value of the case studieé. It is important to see the
user in a country context, i.e., to evaluate the teleprocessing
applicgtiOn not only as a private economic aétivity but also
in terms of the social, cultural, and political environment
of the country involved.

Depending on the willingness of specific users toO release
the necessary information, it could prove possible for these
cases to quantify the direct returns to users of teleprocessing
applications. Such cooperation may be difficult to achieve.

To the extent that it is obtained, the actual measurement’
exercise must be careful to distinguish between théAbenefits
of a teleprocessing application and its costs, what might

be called the effectiveness of the application, and how well

the particular application is carried 6ut, what might be

(10) Both of these

called the efficiency of the application.

are important but they represent different questions and must
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be carefully distinguished. Balls afgues that

In 1965, the computer was relative new.

The focus was on automatic data processing.
The challenge was to fit problems to the
available tools and to resolve the immediate -
problems of efficiency so that reasonable
results could be produced in reasonable time.
Now, in 1974, computers are more powerful.

No longer is there the absorbing concern to
adapt to the constraints of the tools. .The
concern now extends to the effectiveness

of information systems. The narrow focus on
ways and means has widened beyond the tools and
their efficient use to include th§ effectlve-
ness with which goals are met. (11

This statement may be relatively true for developed countries

although it could still be debated. 1In a developing country

'cdntext,‘however, as the discussion of Part II on. equipment

or hardware choice illustrates, the efficiency of teleprocéssing
applicatidns must étill be considered of primary imporfance}
Thus both effectiveness and effi¢iency éhould be considered

in - any quantitative asseésment of teleprocessing épplications.
.If-quantificatioﬁ is not attempted, i.e.,‘ff‘benefits and

costs are assessed simply in quaiiﬁative terms, the |

effectiveness/efficiency distinction can and should still

- be incorporated into the analysis. This is already implied

in the called for aséesément of alternative equipment and
network, i. e.i.facilities, optiohs. | |

Aas noted prev1ously, the methodology which has been
outlined here should be usable w1th any developlng country
where at least some teleprocesslng activities already ex1st..
At the same time; however, the choice of countrieé for thch
case studies mlght be carrled out cannot be dec1ded in a

wholly arbltrary way. leen that the presently defined




efforts of the GAS/5 Study Team assigned to this task are
necessarily limited in scope and in time, only a limited
number of case studies can be carried out. If these are
to be succeésfully undertaken and if results of significant
import are to be generated, then the following criteria‘are
relevant to the process of selecting the case study subjects:
1. the countries should have a relatively
well-developed telecommunications
network compared to the average situation

of developing countries.

2. the countries should have a relatively
| developed economy compared to developing
countries on avetage.
3. the countries should have a reasonably
wide experience with computer applications
4. the countries should have experience with
a number of teleprocessing applications
5. at least some, if not all countries to
be studied should be among the group of
developing countries which have developed
ﬂational informatics plans.(lz)
6. at least some, if not all countries to
| be studied should have some domestic
manufacturing capability, at present,
either in telecommunications equipment

and supplies or computers and computer

peripherals,
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‘ 7. ‘thelcoﬁntries-shoﬁld be ones fér which
a teasonable quantity of releﬁant
published statistics,xwhich afeireliable
-and relétively up to date, éfe available. 
8. £he countries should be ones which will be
prepared to cooperate with the sﬁudy
téam'é efforts by making‘availablé
information as requested.
9. at least some of the countries should bé
"ones in which some multinational corpo:atiéns
and other internatiohal‘organizations‘make
use df teleprocessing applications.
10. the countries‘should reflectxaﬁ apprbpriate
distribution by geographical-region; |

These criteria'may seem self-evident but it is, nonetheless,

~useful to list them to use as a check-list for countries under

consideration. Many developing COunt:ies cannot satisfy'all
of £hese.criteria, especially the first‘two. These twq, however,
are particulariy important. Essentiélly they mean that the
couhtriés to be included in the study should be middle?income
countries, having a relativély well-developed telecommunications
infréstructure. o |

- These two éharacteristics'generally go together as was
observed in ?art I of this‘ieport, The :eason for excluding
low-income céuntrieS‘is that.the cﬁfrent‘applicafiqns of
teleprocessing are 1ikely to bé fewer in numbei, tbe cost of

potential domestic teleprocessing applications will be harder
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to jnstify, the iange of potential.domestie teleprocessing
applications will be limited by the lower stage of development
and constraints such'as‘skilled manpower shortages are likely
to be more pronounced.

The countries recommended for case studies are:

1. Brazil 1 . |

2. Mexico “

3. Ivory Coast

4. Algeria

5. India

6. Republic of Korea

These countries are, within their respective geographic

spheres, relatively well—develeped in economic terms. They
all have relatively well-developed telecommunications systems..
They all have teleprocessing applications in piace and
experience in the combuter field. Brazii is of particular

interest given its very comprehensive national informatics

(13)

plan. Brezil, Mexico, Algeria) India, and Korea are

countries which have established an equipment manufacturing

(14)

sector. Ivory Coast is experimenting with new educational

(15)

delivery systems as is India. Algeria has a relatively

long experience with computerization dating back to.the'
lTate 1960's. (16) |
' ’While these countries share certain general characteristics,
as just noted, there is, nonetheless, considerable dive;sity

amongst them in terms of economic development and tele- -

communications'systems. They differ as well in structural and
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“institutional terms. Thus, as a sample, they provide a cross-

section of different levels of development, structural and

institutional characteristics,'aemographid/géographic charac-
teristicé,'and_félecommunicatiqns‘deVeiopment." From this
diverSity it should be possible to draw a‘numbér of observations
oh the pofential'foie of sﬁch differences on the adoption of

and implicationsibf teleprbcessing applications.
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1.

5.

For a discussion of externalities see B. Lesser and

L. Osberg, The Socio-Economic Development-Benefits of
Telecommunications, a report prepared for the-ITU,
(Halifax: Dalhousie University, 198l), Appendix 4.

See also, R. Artle and C. Averous, "The Telephone
System As A Public Good", The Bell Journal of Economics
and Management Science, 4, 1, 1973; L. Squire, "Some
Aspects of Optimal Pricing for Telecommunications",

The Bell Journal of Economics and Management Science
4,2, 1973; and J. Rohlffs, "A Theory of Interdependent
Demand for a Communications Service", The Bell Journal
of Economics and Management Science, 6, 1, 1975.

See B. Lesser, "Methodological Issues Involved in
Assessing the Economic Impact of Telecommunications

With Special Reference to Isolated and Underprivileged
Areas", Workshop on Special Aspects of Telecommuni-
cations Development in Isolated and Underprivileged

Areas of Countries (Ottawa: Department of Communications,
1978), pp. 244-251; B. Lesser, "On Assessing the Benefits
of Telecommunications: Some Proposed Methodologies",

a paper presented at the Expert Meeting on Telecommuni-
cations and Development, sponsored by ITU/OECD, Paris,
1978, pp. 2-4; and B. Lesser and L. Osberg, op. cit.,
Appendix 8. ‘ ‘

For examples of existing attempts at quantification

see P. Shapiro, "Telecommunications and Industrial
Development", IEEE Transactions on Communications,
COM-24, 3, 1976; D. Marsh, "Telecommunications as a
Factor in the Economic Development of a Country”,

TEEE Transactions on Communications, COM-24, 7, 1976;

E. Bebee and E. Gilling, "Telecommunications and
Economic Development: A Model for Planning and Policy
Making", Telecommunications Journal, 43, 8, 1976;

B. Wellenius, "Estimating Telephone Necessities. in
Developing Nations", IEEE Transactions on Communications,
June 1969; and R. Saunders and J. Warford, "Evaluation
of Telephone Projects in Less Developed Countries",

P. U. Report No. PUN 37, (Washington: World Bank, 1978).

See Lesser, op. cit. (footnote 2.)

See, for example, Computer/Communications Secretariat,
The Growth of Computer/Communications in Canada,
(Revised Draft), March 1978, pp. 7-11l.
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11.

12.

13,

14.

15.

See the discussion regarding in-depth surveys in Part II.

For a description of this network, see J. Labrousse,
"The Data Exchange Network of the World Meteorological

,Organlzatlon", Telecommunlcatlons Journal, 43, VIII,

1976.

'"SWIFT“;stands‘for the Society for Worldwide Interbank

Financial Telecommunications. :Swift has 800 banks from
32 countries in Europe, North America, Asia, and Latin
America as members. For a description of SWIFT see

Z. Zeman, "SWIFT geobanking is an example of the

multinational banking approach", CIPS Review,‘May/Jﬁne 1981.

SITA is an international airline reservation system
operated through the Internatlonal Air Transport

"Association.

See A. B. Frielink, "Summary: and Conclusions", in .

_A. B. Frielink, (ed.), Economics of Informatlcs,.

(New York/Amsterdam: American Elsevier/North-Holland,
1975), p. 1. o , :

H. R, Balls, "Introductory Remarks to‘the First Plenary
Session", in Frielink, op. cit., p. 1ll. The Frielink

“book, it should be noted, contains several excellent

papers on the measurement of effectlveness and eff1c1ency
of computer applications.

See J. Eger, "The International Information War",
Computerworld Extra, XV, lla, March 18, 198l. Eger
reports that over 50 developing countries have adopted
a comprehensive national informatics plan, (p. 104).

See Eger, op. cit., p. 103; and Intergovernmental
Bureau for Informatics, Transborder Data Flow: Its
ggvironment and Consequences, Green Series, Documents on
Policies for Informatics, SPIN 231, June 1980, Annex 6.

See S. MacBride, et. al., Many Voices, One World, Report

by the International Commission for the Study of" Communi-«-

cation Problems, (Paris: UNESCO, 1981), p. 214.

Ibid., p. 91.

- See M. Bourafa, "The Algerian Computerlzatlon Plan"

in Frlellnk og. cit.:
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